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EXECUTIVE SUMMARY

The Simulator Evaluation Specialists (SESs) of the National Simulator Program (NSP)
are overseeing the highly complex and specialized simulation equipment, widely used
in pilot training, with little or no technical training in this arcane field. That
they have been doing an outstanding job attests to their enthusiasm, dedication,
and interest. This situation cannot, however, continue indefinitely. If the NSP
is to realize its full potential, maintain professional stature, and continue to
police this increasingly innovative segment of the industry, organized, coherent,
and relevant technical training programs must be developed and utilized.

This report finds the need for this technical training to be genuine and urgent and
recommends formats and forums for its immediate acquisition.

v



INTRODUCTION

The use of airplane simulators in, and in support of, flight training is today
universally and aggressively supported by the industry as well as the Federal
Aviation Administration (FAA). These flight training simulators are highly complex
devices which use computers to join the sciences and the arcane arts to create the
ultimate special effect, flight without flying. More importantly, the total
ambience generated within their interiors, by this intelligent melange of
mathematics, physics, computer science, physiology, and a host of other disciplines
too numerous to mention, cannot be easily distinguished from an actual operating
aircraft cockpit. In order to quantify and assign the training value attributable
to a given simulator, used in place of actual airplane flight time, the Agency has
promulgated standards to which these devices must conform. The responsibility of
assuring and enforcing the conformance of these aircraft flight training simulators
and flight training devices with these standards has been given to the National
Simulator Program (NSP'. The cutting edge of the program's evaluation efforts is
the team of 15 Simulator Evaluation Specialists (SESs) (figure 1), who are about
equally resident in the Project Development Section and the Field Section. The
Project Development Section is located in Atlanta, GA, at the Southern Region
Headquarters, and the Field Section is dispersed among Flight Standards District
Offices (FSDOs) as noted in figure 1. These inspectors, though assisted and
supported by the remainder of the organization, must decide, after the systematic
administration of objective and subjective tests, and the application of
considerable judgment, whether a given device meets the appropriate standards and
accurately replicates the subject aircraft. This they have been doing in a most
professional and competent manner since the program's inception in 1981.

However, there is no formal training program in the fundamental technicalities and
techniques of simulator mechanization existing for this aviation safety inspector
specialty. Therefore, all the special skills and knowledge required to understand
simulator operation and functioning must be acquired through on-the-job
associations, independent study, or other ingenious pursuits.

In order to alleviate this almost total reliance on unstructured learning and to
assure an organized, coherent, and relevant training program, the National
Simulator Program Manager, (NSPM) has, under the auspices of the 1991 Executive
Potential Program, commissioned this study of technical training needs and
appropriate technical training opportunities. This report will evaluate pertinent
existing short courses, in and out of the Agency, and will compare them to a
suggested ideal curriculum. The result of this effort will be specific suggestions
and recommendations to the NSPM on ways to fill this training vacuum.



RESULTS AND DISCUSSION

The effort to investigate training requirements for the SES and to proffer
recommendations in keeping with the results of that investigation is divided into
five parts. They are:

1. THE TASK

Just what is it that these specialists do and will be asked to do in the

foreseeable future; and does this activity require or will it be enhanced by
technical knowledge and training?

2. PREPARATION

What effect does and will previous education, training, and experience have upon
the specialists' need for, acquisition of, and receptivity to specific training
initiatives?

3. OBJECTIVE

What will be the objective of this training and can that objective be quantified
and measured?

4. IDEAL CURRICULUM

What elements should a curriculum, which will satisfy the above uncovered needs,
have? Should the Agency undertake to generate and teach such a curriculum
internally or seek other alternatives?

5. SHORT COURSES. EXTANT

Are there any existing courses that meet, or can be adapted to meet the identified
needs of the program?
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1. THE TASK

The principal and unique duty of the SES is the conduction of initial and
recurrent evaluations of flight training simulators for which FAA approval is
sought. Additional duties for members of the Project Development Section, in which
the Field Section has been invited to participate, include the development of
directives, advisory circulars, and regulatory recommendations. A collateral duty
for Field Section members is the surveillance of simulators geographically grouped
near their domicile. However, simulator evaluations are the primary focus of both
sections, activities.

Inspectors were accompanied on several initial and recurrent evaluations
specifically for this report, in order to obtain a current assessment of the
factors involved. Technical interactions between inspectors and simulator sponsors
were observed and sponsor comments were invited. These evaluations are conducted
in accordance with reference 1. In order to effectively conduct these evaluations,
the specialist requires aircraft-specific knowledge and training, which is
adequately possessed and addressed by references 2, 3, 4, 5; and generic simulator
knowledge and training, which has been neglected. The inspector must observe,
interpret, and evaluate objective test results, which are presented in tabular or
graphical format, in accordance with pertinent Agency documents. The specialist
must also subjectively evaluate the simulator, for accurate replication, by
executing flight scenarios usually performed in the aircraft and comparing the
recollection of aircraft response to that of the simulator.

At the completion of all tests, the specialist conducts an out-briefing for
the simulator operator where the total evaluation and equipment performance is
reviewed. Can all this be successfully done without an in-depth knowledge and
understanding of the mechanics of simulator mechanization? Yes! As can be
enthusiastically attested to by the excellent reputation, both personally and
professionally, of the highly accomplished professional pilots who are the SESs;
and by the respect in which they and the NSP are held by the industry.

Can it continue to be successfully done and/or is the situation desirable?
No! This situation is not fully in accord with the . . . FAA team of technical
experts . . . envisioned by Order 8000.48 (reference 6) which commissioned the
National Simulation Evaluation Team (NSET), predecessor organization to the NSP,
in 1981, nor with the " . . . recognized national expert and consultant with a
high level of technical knowledge and professional expertise concerning state-of-
the-art aircraft simulation . . ." of their current position descriptions
(reference 7). Not only that, but as simulators become even more sophisticated and
able to generate the flawless illusion, they will demand more, much more, from the
technical acumen of their purveyors and their overseers.

One particular area of concern is, during the out-briefing, or if
difficulty is encountered while testing is in progress, when the specialist is
expected to converse knowledgeably with the simulator operator. This dialogue
might include the merits of test results in contention and perhaps speculation
on the cause of and remedies for observed discrepancies. While it may not be
necessary or desirable for the specialists to be able to design, build, or
program a simulator extemporaneously, they should be able to comfortably discuss
all aspects of simulator technology with operator personnel. Additionally, the
recent approval of Advisory Circular 120-45A, Airplane Flight Training Device
Qualification (reference 8), which authorizes FAA approval of flight training
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devices through Level 5 by FSDO inspectors consulting with the NSP, exacerbates
this situation. When these FSDO inspectors seek out their consultants with
simulator questions, a great many of which will be technical, they will expect
correct responses delivered with the confidence and authority borne of knowledge
and familiarity.

2. PREPARATION

The SESs are typically and traditionally chosen from the Air Carrier
Operations Inspector ranks. This means that they are accomplished pilots, are
familiar with the FAA in general, flight standards in particular, and have had
extensive flight training, much of it using simulators. Occasionally, a recruit is
garnered from other agency sources and even more rarely from industry, but all are
expert airmen. The transference of this aviation expertise to simulator evaluation
and testing is easily understood, particularly the familiarity with tabular and
graphical data presentations and its application to objective testing.
Understandably, flying and increasing their repertoire of type ratings, aircraft
qualifications and proficiency, in support of their subjective testing, is their
principally voiced concern. An item of considerable interest to the specialists in
this area is the actual and simulated implementation and operation of flight
management systems and other highly automated and computerized systems associated
with the new generation of aircraft. However, a solid underlying interest in
simulator mechanics, by the specialists, could also be detected.

A poll of the essentially 15 evaluation specialists currently with the
program shows that educational background is effectively equally divided between
those with technical degrees, those with nontechnical degrees, and those without
degrees. However, all have shown a high receptivity and tolerance for technical
presentations by virtue of their extensive pilot training, regardless of prior
academic preparation. Thus, training aimed at the middle, the nontechnically
degreed, should prove the most appropriate.

3. OBJECTIVE

The FAA has traditionally trained personnel to a quantifiably identifiable
level of expertise known as the training objective. That objective stated at the
outset is always definitive, specific, and measurable. It is not so with this
proposed training. This training proposes to educate specialists in the aura of
technical simulation activity. Another salient charactaristic of traditional FAA
training is that it begins at a known starting point by the careful specification
of prerequisite requirements so that the objectives can be met without redundancy
or oversights. It is not so with this proposed training. A composite target
student body has been identified. This was necessitated, as previously noted,
because of the diversity and range of academic backgrounds among specialists. This
target student and average simulator specialist is a college graduate with a non-
physical science degree. Hence, the prerequisite for this training will simply be
membership or an abiding interest in the NSP.
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Historically, the agency has sought to qualify its surveillance and
enforcement personnel to a standard ihich is at least the equivalent of that of the
industry counterparts being regulated. In the .ase of the SES, this policy is
Oobably neither feasible nor desirable due to the disparity in skills between
sgoncy and industry representatives. To wit the heavy emphasis, as forcefully
expressed in Order 8000.48B (reference 5), that SESs be rated, proficient, and
current pilots in the aircraft type which the simulator being evaluated replicates.
This emphasis on pilot proficiency for the specialists is totally appropriate since
the ultimate justification for the simulator's existence is as a training and
testing tool. A tool which must convince the evaluator, and subsequently the
student, of its authenticity in order to assure that the learning it imparts is
transferable to reality. Operator and manufacturer personnel do not usually, nor
are they required to, hold pilot qualification, though they may be extremely
knowledgeable of the aircraft characteristics. However, they are far more astute
about the functioning of the simulator. To imbue the average simulator specialist
with the same level of simulator-facilitating expertise as the operating or
manufacturing personnel would engender a training program of awesome proportion, as
would qualifying most operator personnel to the same level of airmanship as the
specialists.

Therefore, the objective of this training is not to enable these
specialists to be facile manipulators of intricate mathematical expressions or
artful applicators of scientific phenomena, although these outcomes are not
objectionable. Rather, the objective is to enable them to become conceptually
aware of and knowledgeably conversant with the details of flight training simulator
technology. If it is absolutely necessary that a quantifiable objective be
specified, then training is sought to no less than the comprehension level. Agency
Order AC 3000.18D (reference 9) defines comprehension as " . . . knowledgeable of
how and why a procedure or action should be performed. The student knows what is
being said and can use the material to a limited degree. .

4. IDEAL CURRICULUM

The objective of this course will be to train or refresh, as appropriate,
SESs to a high level of conceptual awareness about the latest techniques in
simulator mechanization, construction, and operation. Since there is no desire to
produce engineers ready and able to design and build breakthrough simulators on the
spot, it will not be necessary to confound the students with an overwhelming
presentation of technical minutiae. A key characteristic of this curriculum
should be its ability to fully explore areas of expressed student interest at an
academic level appropriate to that expression. Therefore, scheduling and content
must be flexible and instructors must be thoroughly versed in their subjects.

The ideal curriculum would consider, but not be limited to, the following
major elemental simulator components at a depth suitable for the identified NSP
target audience. The subject areas need not be presented as contiguous blocks as
shown, since interleaving the interdependent material would greatly enhance the
overall presentation.
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a. Mathematical Modeling

The overall concern in chis area is to present the necessary and vital
information without becoming bogged down in a lot of elegant manipulation of
expressions or with irrelevant digressions. The emphasis should be on graphical
and pictorial presentations of the universality of the dynamics of the mass, dash
pot, spring combination, and the differential equation it produces. Other key
analytical concepts that should be explored and compared here are the following:

(1) Difference equations
(2) Transfer function
(3) Time Domain
(4) Frequency Domain
(5) S-Plane
(6) Z-Plane

Also to be mentioned is the necessity of solving six equations
simultaneously and the role of stability derivatives in their derivation. And
finally, the dynamics and mechanics of the cockpit flight controls and instruments
should be thoroughly discussed.

b. Computers and Programming

The major thrust here is the digital computer, but a short period
devoted to analog computation would not be wasted since many builders still use
some small analog subassemblies, and this technology is still alive and well in
many flight training devices. In the area of digital computers, after a thorough
discussion of architecture and hardware trends, programming languages should be

presented. Some key concepts in this area are the hierarchy of machine, assembly,
and compiler languages and the utility of various operating systems in simulation.
Several specific languages should be briefly examined with emphasis being placed on
ADA as the Department of Defense (DOD) standard.

c. Motion Systems

The emphasis here will certainly be on the 6-leg hydraulicly actuated
60 of freedom synergistic motion base, as it has become the industry standard.
However, there exist a sufficient number of diffeient configuration, degree of
freedom combinations, to pique the interests of all.

d. Visual Systems

A thorough examination of current and past visual systems, including
theoretical and practical aspects of image generation, should be conducted.
Emphasis should be placed on the limitations and unique characteristics of various
systems. Of course, examination of experimental and developmental visual systems
is desirable. Optical theory sufficient to explain and supportive of compatibility
requirements with the human eye, in the simulator environment, should be presented.
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e. Physiology of Pertinence

It is important for any flight training simulation aficionado to be
aware of the pertinent human physiology which is being fooled. As pilots, the
specialists are undoubtedly acutely aware of the human foibles and limitations
related to flight. However, it is felt that an intense review is bound to uncover
some new material. Particular emphasis should be placed on the vestibular system,
the motion perception, the visual acuity, and the limitations. The quality and
accuracy of simulator replication and its impact upon acquisition, retention, and
transfer of skills would also be appropriate. An area of particular interest to
the evaluation specialist would be what activities, behaviors, or procedures would
best assure that their evaluations are truly a comparison of simulator to aircraft
and not simulator to simulator or even a single simulator to itself.

f. Laboratory

It is felt that periodic sessions allowing hands-on contact with an
operating simulator would enhance the understanding of everyone associated with the
NSP. Accordingly, students should be eble to program some aspect of the simulator
and examine the results of their handiwork. Also, various coefficients of the
aerodynamic model might be varied to rectify real or imagined faults or to measure
what deviation from the norm is required before an evaluator would notice the
abnormality.

g. System Integration

The methodology for joining of the foregoing technologies into a
unified coherent cooperative system, the flight training simulator, is not always
obvious. Some consideration of the why and wherefore of the many necessary design
tradeoffs will undoubtedly explain many perplexing design outcomes.

5. SHORT COURSES. EXTANT

There are, at the present time, four relevant short courses (each of which
is approximately 1 week, 5 class days, in duration) available. One of these
courses is offered within the Agency and the remainder out-of-Agency. The three
out-of-Agency courses, whose announcements are included in appendix A, are offered
at the Massachusetts Institute of Technology (MIT), The State University of New
York at Binghamton, N.Y., and the Cranfield College of Aeronautics, Cranfield,
England. Each of the courses is offered once a year at approximately the same
time.

It is interesting to compare the introduction or objectives, as well as
the tuition of each course as stated in the announcements. It is reported by
attendees at these courses that the actual thrust and presentation closely follows
the descriptive statements. Only the Binghamton course was personally attended
during this study. The content and delivery at Binghamton did accurately reflect
the announced objectives. Therefore, it is felt that the course announcements,
along with attendee comments, can be used to evaluate and compare the
appropriateness of these courses for this purpose.

8



The Cranfield course is designed to introduce technical graduates to the
application of the principles already learned to the simulation environment. It
appears to be more academically rigorous than the NSP application requires, and the
announcement specifically states that the course "will be of great benefit to those
possessing a degree in engineering, physics or mathematics". This course is
clearly not aimed at the NSP target audience of the nontechnical degreed.

There is little in the MIT announcement to indicate how rigorous the
presentation would be. However, attendees have reported that the level of
mathematical involvement considerably exceeds the NSP target level.

The Binghamton course, from both knowledgeable reports and personal
observation, strikes the desirable balance between the intellectual rigor and
conceptual grasp that the NSP seeks in its training program. Of the out-of-Agency
courses, this one best suits the needs of the NSP. Preliminary inquiries with the
sponsors of this course indicate that they would conduct the course at a site
supplied by the program for approximately $1350.00 per person provided enrollment
exceeded 35 (see appendix B). It is felt that this figure could be reduced through
further negotiation. They are also amenable to group registrations at their
regularly scheduled presentations and would extend generous discounts to group
registrations of 10 or more persons.

It should be noted that each of these courses carries with it the
implications of after-class socializing. The Cranfield course announces "the
accommodation fee of 230 pounds covers full board residence from Sunday afternoon
until Friday after lunch," a clear indication that participants will be eating and
socializing together. The MIT course promises ". . . an informal reception .

at the end of the first day's class and a dinner . . . on Thursday evening. .

The Binghamton course offers daily group lunches, an r;ening reception, and a
dinner with a guest speaker. The point is that these -uasi-social functions are an
important adjunct to the lectures. A significant por..ion of the course value is
contained in this orchestrated socializing of che professionally diverse student
body.

Lacking from each of these courses, though, is an element considered
equally important: laboratory sessions. It is felt that, for NSP purposes,
specialists during training should experience the actual manipulation of simulator
parameters and the attendant outcomes. The proposed structure of these laboratory
classes was discussed in the previous section.

Agency training for simulator evaluators is scarce and lacking in depth.
This is undoubtedly due primarily to the following three reasons:

a. The SESs are a small group compared with other Agency specialties and
easily overlooked.
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b. The SESs are usually recruited from other Agency specialties and are
considered fully trained in Agency policy and techniques, since they will have
experienced the Agency's considerable course offerings for Aviation Safety
Inspectors, Airspace System Inspection Pilots, and Human Resource Managers.

c. The Simulator Evaluation Program appears to be going well with the
training policies now in effect. (The why fix it if it doesn't appear to be broken
syndrome, the antithesis of improvement and prevention.)

As a result, the only course offering in the Agency inventory is Academy
Course No. 22102, Flight Simulator Evaluation. This course was designed, though it
has been updated, to prepare Aviation Safety Inspectors (Operations) to discharge
simulator evaluation responsibilities which they had prior to 1981, and the advent
of the NSP. It is not the course for experienced SESs seeking to acquire or refresh
their technical expertise in flight training simulators.

While personal attendance at this course could not be scheduled during
the period of this study, careful examination of the course materials (lesson plan,
handouts, etc.) and conversations with the instructor indicate that the major
emphasis of this course is on the procedural and regulatory aspects of simulator
evaluation. There is also instruction and laboratory practice in running the
approval tests and in reading and interpreting the results. But lacking are the
why's and wherefore's of the simulator's mechanizing foundation. This conclusion
is borne out by the Academy Course Catalog description of this offering shown in
appendix C.

This course, while excellent for FSDO inspectors, particularly in light of
the flight training device evaluation authorizations they have received under
Advisory Circular 120-45A, is of limited value to the NSP SES. The NSP specialist
is better served by acquiring the procedural aspects of simulator evaluation
through on-the-job experience and should seek the in-depth technical exposure in
other forums.

One briefly examined area of training that could prove very beneficial as
a source of continued proficiency is Computer Base Instruction (CBI). While this
training requirement probably does not justify the development of a new CBI course,
with its attendant outrageous costs, the Agency does have unlimited access to the
Plato CBI System. Plato is the registered trademark for the Control Data System of
Computer Based Education Development and Delivery System. The Agency possesses a
Plato system installed on a mainframe computer at the Aeronautical Center, under
the control of AAC-922, which is available Agency-wide via telephone circuits. All
of the necessary communications software can be ordered through the OATS contract.
Resident in this system is an enormous library of interactive lessons on every
imaginable subject. A search of this data base, and a joining of appropriately
related lessons into a coherent course, could prove fruitful, and at a cost much
less than a full blown initial CBI development. Available time did not allow a
full investigation of this promising course option and/or adjunct.
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CONCLUSIONS

1. There is a definite need for Simulator Evaluation Specialists (SESs) to be
trained, albeit not to the highest level of proficiency, in the what, why, and how
of flight training simulator mechanization.

This training need can best be met, from among the existing courses, by
the SUNY Binghamton offering. It will be less expensive to send groups of 10 or
more students to the Binghamton campus for this training, where they will receive
the benefits of both the curriculum and extra curricular activities.

2. In addition to formal classroom instruction, there is a requirement for
laboratory currency. This currency could be maintained and the practicalities of
simulator mechanics examined, if laboratory time could be scheduled for the
National Simulator Program (NSP) on the B-727 Simulator at the Aeronautioal Cer.,er
or the General Aviation Simulator at the Federal Aviation Administration (FAA)
Technical Center.

3. Simulator specialists of the NSP, in the press of everyday demands to
evaluate and approve simulators for training, have scant time to reflect upon the
mechanization or state-of-the-art that causes them to go. The members of the
Project Development Section have specific assignments when not actively in the
field examining candidate simulators. Members of the Field Section have been
invited to participate in these projects but have received no firm assignments in
this area. While time is tight, technical proficiency, once acquired, should be
maintained.

4. The NSP has two annual 3-day meetings, held at intervals of approximately
6 months, during which all members of the program come together to discuss subjects
of mutual concern and interest within the program. Attendance at one meeting,
while admittedly a small sample, indicated that subjects discussed centered around
procedural and personnel issues. Technical issues were rarely broached, and when
they were broached, were not examined in great depth.

5. On-the-job training (OJT) has been used very effectively by the NSP to
initiate new SESs into the ways of the program and to maintain standardization. No
single individual, however, has been designated as OJT instructor, and there can be
loss of standardization under these circumstances. The possible loss of training
standardization can be due to the omissions of a series of instructors, each
assuming some vital training was covered by another, thus leaving the trainee with
glaring gaps in preparation. Or the possible loss of standardization can be due to
the inevitable contamination of information that occurs after several iterations of
transfer from seasoned specialist to new specialist. Either or any combination of
these effects can possibly result in a total loss of standardization.

It is believed that this unfortunate outcome thus far has been avoided by
the NSP due to its small, tightly knit, organizational structure, and low turnover
rate.
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RECOMMENDATIONS

1. It is recommended that the SUNY Binghamton Course be used to fill the
training void in simulation techniques and science now being felt by the Simulator
Evaluation Specialists (SESs) of the National Simulator Program (NSP). They should
attend the regularly scheduled session in Binghamton.

2. The classroom instruction in the above recommendation should be augmented
with laboratory exercises using Agency simulators, if available. These laboratory
exercises should examine the effects of changes in various key coefficients upon
simulator response, extreme excursions of the actual dynamics from the ideal model
before subjective detection, and other timely investigations. The actual
programming, and other activities necessary to conduct the investigations, should
be done by the specialist in consultation with available Agency simulator
professionals.

3. It is recommended that, rather than having the Field Section participate
in the office projects, they be designated to become "expert" in some simulator
subsystem of their own choosing. Some examples of candidate subsystems are:

a. Mathematical Modeling

(1) Aerodynamic
(2) Atmospheric
(3) Flight Control Systems
(4) Flight Controls

b. Visual Systems

(1) Image Generation
(2) Image Projection

c. Computers

(1) Operating Systems
(2) Hardware
(3) Languages
(4) Programming
(5) Computer-Based Instruction

d. Motion Systems

(1) Washout Algorithms

e. Physiology of Pertinence

(1) Physiology of Motion Sensing
(2) Physiology of the Eye
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Though each member of the Field Section should be allowed to choose their
own area or areas of in-depth specialization, the same area of interest could be
attended by several members. Multiple coverage and overlapping of interest areas
are seen as synergistically beneficial and are to be encouraged rather than
avoided. However, an effort should ie made to have at least one person matched
with each area to assure complete coverage. Once an area of "intense interest" is
selected, the specialist should be allowed to pursue and develop it as an
independent investigator. It is suggested that members of the Project Section also
be invited to participate in this program. The specialists will be expected to
become extremely knowledgeable and conversant with their chosen area of "expertise"
to include currency with the latest state-of-the-art/science efforts.

4. It is recommended that, during the 3-day semiannual NSP meetings, that
1 full day of the agenda be devoted to technical discussions. These discussions
could be tutorials (conducted by visiting professors), state-of-the-art
presentations (by researchers or manufacturers), or other presentations of
technical interest, some conducted by "expert" members of the NSP (see
Recommendation No. 3) in their areas of expertise.

5. It is recommended that, at any given time, one SES be designated as
On-the-Job Training (OJT) Instructor and charged with the responsibility of
assuring standardization among new specialists. It is recognized that there is
great value in exposing new specialists to the variety of viewpoints that would be
received by training with several experienced specialists. However, it is
suggested that this exposure be postponed until after the new specialist has
completed the initial OJT curriculum.
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Staff

Out-the-window Visual Displays and Tuitin Professor Laurence R. Ybung
Requirements Tuition for the Program is $1.300. due Department of Aeronautics and

and payable upon notification of admis- Astronautics
Human visual system characteristics sion. Academic credit is not offered. MIT
Field of view C poSicy oProgram Director and Instructor

Infinity optics Registrnts who notify the Office of the Professor Walter M. Hollister
Flicker and update re Summer Session of cancellation of their Department of Aeronautics andaplans to attend program less than one Astronautics
Resolution, contrast, color month 128 calendar days) before the start MIT

date will be charged a cancellation fee of Instructor20% of the tuition. If the registrant does
not appear for the program, full tuition Professor Ruud J.A.W. Hosman

Display Implementation will be charged. No refund of tuition will Faculty of Aerospace Engineering
be made to those who arrive late or leave Delft University of Technology

CGI systems before completing a program in which The Netherlands

Calligraphic and raster display systems they have been registered. Instructor

Algorithms and techniques for creating
synthetic imagery
Area-of-interest and helmet mounted
System:.

Please see information on the back of
this page
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Important Information Fees Housing

Office of the Summer Session Payments by Check. Dtoft or Money Oridw: Reg- Dormitory Accommodations: The MIT dormatones
50 Ames. Room E19-356 tstrants whose admission has been approved wll on campus are available to all registrants. Usual
Massachusetts Instrtute of Technology eceire a letter of notification and invoice (payment accommodations stan on the preceding Sunday
Cambridge Massachusetts 02139 to be submitted no later than two weeks before the and check-out by 11:00 am on the following Friday.

scheduled programl). Payment should be on US do& Anyone wishing to stay Friday evening or beyond
Telephone 1171 253-2101 19:00 am to 4:30 pml tas and sent directly to the Office of the Summer may do so on 0 "space available' basis And only by
Dormitory 1617) 253-6561 (after 4:30 pml Session. Room E19-356. MIT. Cambridge. Ms- arringement directly with the dormitory manager.
Telex 92-1473 MITCAM sachusetts 02139. Bank transfers should be made Reservations are confirmed in the Notification of
FAX 1617) 253-8042 directly to the First National Bank of Boston end Admission "nd should be presented at the dormitory
FAX Varfication i6171 253-2101 must be received no later than the Friday prior upon arivai. Persons who wish ,make andlor alter

to the program date Inclusion of identifying daft dormitory resaervtions should notify the Office of
Admission (nam. program number and invoice numberl with the Summer Session promptly Plase make sum

the wire transfer will aid us in properly crediting your you specify on your application the type of accom-
In order to maintain highst standsds, the enroll- account. If payment is not received by the Specified modaton you desire. Housing fees are payable to the

t eh i m rdate the Institute reserves the right to cncel admis- Summer Session Office. E19-3%t MIT. Cambndge
141in 00 Special Sume Program is limited Sion whenever other applicants are seeking places in MA 02139. No money will be collected at the dormi.according to the facilties n staff which ea avail- limited prograns tory. Specific room assignments are made on your
learrv at the dormitory dsk. There are no refunds

tien for it wit0 be considered up to one week before Contract/Pwuchoe Orders: Registrants whose ie- of dormitory fees for Friday Saturday o holideys
it begins neveitels. applicatns shold be sub- lion ndlor housing is to be covered by e goven- drmito-fee fo a d. a

mied as early as possble. Application forms can be merit contract or campny purchase order should during a two-week program.
obtained fron the Office of the Summer Session. return the invoice with the necessary papers no lar New Wtst Campus Housi 471 Morrial Drive
The Institute reserves he right to select thoes appli. than two weeks before the scheduled Program to Cambridge Massachusetts 02139 (6171253-6561
cents who" qualifications and experience suggest Office of the Summer Session. Room E19-3S8. MIT. (Entrance on Amherst SL From Memori Or. turn
that they will receive the most benefit from the pro- Cambridge Massachusetts 02139. If it is not posg- right onto Fowler St. then left onto Amherst St.
gram for which they are eppilying. Neither admission ble to obtain the Contract or Purchase Order by the Single $40 par night Double $0 per night
nor dormitory reservations are tansferebli except specific date the registrant may submit a itr of Children 16-14 yrel $3 par night (accommodated in
by the specific authorization of the Office of the authorization for payment. Enrollment becomes vald the same room as parental. Children s f ysom
Summer Session. and then. only when evidence of only upon eceipt of a Purchase Order or a Letter of of age endi pet we not slowed In dofmiory. Cig'
the qualificationis of the Proposed substitute has Authorization. Each Purchase Order or Latter of dren 15 years of age and older we cherged the adult
been filed in advance. Authorization should include the name of the appi- dafy rate of 40 and receivs separate Single room.

Occasionally it is necessary to cancel a program cant as well as the name end program number for No dormitory emploee Is authorized to modifyeiotbecu. i a acultary membe l n rogra which the tuition is intended. Government Purchise these ragultsloseither bea•use a key faculty mebr will not be Ordlen should hawe prepayment au.thorization.: .
available or because the prolewed enrollment is too rPlease Note: Bed linen and towels ae supplied. Dor-
low. Every offort is made to announce such a cancel. Since housing chages (if any) are not covered by mitoris do not hve Private baths. Roams for men
lation at least three or four weeks before the sched- government contract these payments must be and women may be on the same ow. The domi-
uled Stan of the program. receied independently from the registrant under tory is open 24 hours per day. 7 days a week. Air
The Massachusetts Inatitute of Tecnoogy als the same guidlines as the tuition conditioned rooms are avaiable on a first come first
students of any race. color. sex. religion or national Please noe: A govm--ment contract or e compla•ny served base
OF etnic or to 1 l rights, privileges, programs puche order does net resere a piace n i pre- Othe Hiousig Accommemdaion: Some participants
and activities generally accorded o made available grm. it must be preceded or accolmpanIed by p Prefer to Stay at nearby hotels. The Merriott Cam.
to students at the Institute. It does not discriminate completed epiation for admission, brIge. the Hyat Regency Cambridge and the R 1 1s
against individuals on the beis of race. color, sex. Sonsla m the closest to the MIT compes A com-
sexual Orientation. religion, handicap, age or Receipts: Receipts are given at registration, plate list of hotls/mOtls may be a by
nationalO ethnic origin n the administration of its Refunds' Regiattants who notify the Office of the request from the Summer Session Office Applicants
educational policies. admissions policies. scholar- Summer Session of cancellation of their plans to who wish to make reservation must contact the
ship and loan programs and athletic and other attend a program less than one month (28 calender hotel directly. Inq ire about MIT rates at the tjma of
Institute-administered programs and activities, but days) before the star date. will be charged a cancel. reservation.
may favor US citizens or residents in admissions and lItion fee of 20% of the tuition. If the registrant
rnancial aid. does not apWear for the program, full tuition will Dining Fmlta: Mes are not includd in tuition o
The Institute has adopted an affirmtive action plan charged. No refunds of tuition will be made to those dormitory fee (unless specified ins progion

expressing ta continuing commitment to the princi- who arrivw le of leve before completing a program c hur) inelud ing facie n

ple of equal opportunity in educatin. in which they have bean registered. Refunds for c ampus. including Lobdll and Twenty Chimneys in
mdo -- noHuin.d the Stratton Building iStudent Cantor). Walker

Inquiries concmning the Institutes policies and com. Memorial snd the Faculty Club. In addition there are
piance with applicable laws. statutes and reguls- a variety of different restaurants srroundinW MIT in
tions (such as Title IX and Section 041 may be Registration the Cambridge/Boston ares. A list of restaurants
directed to Dr. Clarence G. Williams. Special Assis- may be obtained on the day of registration in Room
tant to the President and Assistant Equal Opportu- Registrants should report to the main lobby of the 5-134 17:30-9.00 ami or at the Office of the Sum-
My Officer, Room 3-221. 1617) 263.5446. Inquiries Institute. 77 Massachusetts Avnue iBuilding 7 mow Seasion in Room E19-3S6 f9:.00 am-4:30 pm.
about the laws and about compliance may also be Lobbyl. between 7:30-8.00 am on the day the pro- Monday through Fridayl.
directed to the Assistant Secretary for Civil Rights, gram Pegins Detailed information about special MIT Touriat Information: Tbunt information can be
US Department of Education. facilities and services will be given to each registrant obtained the day of registration in Room 5-134

along with directions to their scheduled classroom. lentrance at 77 Massachusetts Avenual from 7:30
Mail and Messages: Registrants may have mail anid to 9:00 am. thereafter. at 5O Ames Street (Room
messages addressed to thsm at the Office of the E 19-356) from 9:00 am to 4:30 pm. Monday
Summer Session. Mail should clearly indicate the through Friday.
regitrant's name and program number. Urgent tele-
phone mssages may be called into the Office of the
Summer Session and we shall attempt to contact
the registrant in the clessroom.
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JANUARY 6 - 10, 1992

WHO SHOULD ATTEND:

Engineers. system hardware arid sotware
design specialists, managers, and simula-
tion support personnel including product
salsmmraketinig representatives, anid other
professionals associated with the specifi-
cation, design, testing. smplementation, or
acquisition of modem figh simulators, The
scope and organization of this course are
especially appkiable to a variety of indus-
try, government. military, and university
per sonnet.

OBJECTIVES:

The course provides acomprehensive over-
view for professionals seeking a working
understanding of thie key components of E&510t EMULTIO EAW4 As SUHW-
this important tectinology. The program
also serves as an important f orumi for p150- REGISTRA TION:
being simulationengineers seeking a state
ol-the-art update in system design, apoli- Fee includes mornang and afternoon breaks, lunches. rioeption, dinneir, and course
catlion, and research trends.. materials. Pleam inform us at est two, weeks in advrancei of any dietary rewtione.

COURSE DESCRIPTION:

FlightSintulationUpdae-1tgg2isaursqu
tive-day program ca-sponsored by the
Amrican Institute of Aeronautics arid As-
trnutic (AIAA) Filgit Simulation Tachni- Recelived IM Dscembeir 13. IM Uhsilo(ivanei Indulsty

ca Cmlte ai VeState University of 1-2 personsi107 $1.195
New York at Binghamton. Their opers- 3-5 persons $ g66 SI1,075
tive efforts have produced a program toa 6 or more persons 5 915 SI .01S

dsyses altmarisn compones andle flub- Advance registration is mandatory since enrollment is limited to ensure instructional quality.
ssmltos. opc retdy ofg~nplex th9 - Restationprs must be received before December 27. 1221, Use t registration form in
siomatorseqopicae oran osed s nis broctiure. callthte off" of Continuing Education at 607-777-21 54 weekdays 9 am-4 pm.

interatin. ad ulimaely o sytem yn- or FAX thse registration form to 6107-777-4822. payment must be submitted prior to the start
chronizatio, evaluation. an aidto of the course. No mel will be delivered to the SUNY Binghamton campus from

strteges.December 20, 1961 to January 2. 1902 due to a universt %iea shut-down. Ant
strateies. gitrtatlonem after December 13, MUST BE FAXED (607-77-4822 OR CALLED IN

(607-777-2154il). An saswerinii meotwilne will take mesagess/reglatrationa when the
Lecturers are leading experts racism- Offics Is closed. These wIlt be checked reguledry-
mended by a national advlsi" comittee
Each tapic wil provide a genral overview CONFIRMATION:
lesr I*"e adec*a oriented participants of other accommodabons in the area a
and then move toward a morse WK"ep Confirmation and course information uS available on request. Reservations are thes
examination of the topic. etrelssang proablem be sent to registrants. Vt not recived Amv responsibility of participants,
resolution approaches and current! appl- days prior to the start of the course. call the
cations at the engineeeing leve. Otffice of Continuing Education of 807 77- CANCELLATION/REFUND

2154. POLICY.

TIMILCATON HOTEL ACCOMMODATIONS: Confirmed course registrations canceled
Sign in - January 6. 1992, 7.30-6 am. within five business days prior to the start-
Continental breakfast - 6-130 am daily. Specialy discounted roorms (160 Single. ing date of the course (December 27 or
Instructional program - 6:30 am-S pm 575 double. includes, daily transportaion to later) are subject to a S50 cancellation fee.
daily. There will be a "Special Topic and fromn the campus; $65 single, 565 Cancellations recerved before Decemrnir
Session" on Friday afternoon dealing double, without transportation) have been 27 will be refunded in full. Refunds are not
with networking of devices In a cashi- reserved for course participantsaMtthe Hotel issued after the course has begun. indi-
bined forces simulation presented by do Ville. 60 State Street. Binghamton. New viduals tilin to cancel or attend are re-
Gene Wlehagen of PU TRADE Yorki 13901. When making reservations sponsibleflor full payment ofturtion. Suisi-
The course will take place i Lecture Hag (507-722-0000 or 800-322-3845). idict futions may be made at any time prior to the

on th SUN g*hamln campus. - that you are registering for this course. begnnng of the courses by infoirmiong the
- ~- - orplfintlf tasa~isnto and from .""ef~niurg dctonI hcorse~"~MPL.T ItiimbieWv the aiport is also inclde To enrise is canceled, full refunds wil be issued. The~icC~heO~hE~aub5IIMInmIrIlmI preferred accrw d1ations. maieycurree- Ofte of Continuing Education reserves

eratioin before Decemer 20, 1991. AllNo the nighstto0 kmit enroarments.
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JANUARY 6 - 10, 1992
TOPICS

MONDAY, JANUARY 6, 1992 Image Generation Mathematical Modeling 11
Simulation Purpose and Architecture MICHAEL FORTIN R. THOMAS GALLOWAY
WALTER CHAMBERS Hughes Training. Inc. Naval Traiinig System Center
Naval Training System C~ne What is CIG? Aerodynamic Modeling Conventions

Itrottjion to Flg" Simulation Brief history Aerodynamric Design Data
*Components of a "simaor Applications Ffightt Test Data
*use" of simuaton Typical C Architectur
*Value of simulators Functional copnet Simulator Validation and Verification

System consideraiorn R THOMAS GALLOWAY
Training and Human Faetors In Flight System Ch aarmsics and Features Naval Trsesng Syostarms Center
Simulation * Dyidslunsght Test Requirements
EDWARD STARK. Retred -RastertIlliiographic Test Methodology

Sill Lesang Data Base imp~eItaa Ftight TeaO Correlation
* hedsr~rat 30o complex sills Componeints Pilot Tailrn

*Priciles of Oilarning Generation tools and techniques THURSDAY EVENING:
Sensory systems nlerigNew and Future Trends

*Training objectivist Radar/S~no tS Issues Flight Simulation Dinner

f instructionai objctves; ENSAJNAY " DISTINGUISHED SPEAKER
Poblems int Ensuning Transfer of Training WENSAJNAY6 92FRIDAY, JANUARY 10, 1992

*Definition of trainwig obj~ectives VisuRl Display Systems oto ytmSmlto
*Performance measurement and JAMES DAVISCotlSyem iuain
evaluation IVEX Corpiorawo JOSEPH CORRAO

*Operating skills versus tactical sllts Demands on the Display System Cp"inicus Corpofabo
*Simulator fidelity Made by the computer image The Control Loading Servo

The Instructional Proees generator Digital Con"ro Loading Systemns
*Measurement of perfornance and Made by the simulated aircafit Myp Model"n Fight Corol Systems
team"n Made by fth training requirements performance Verification

*Artiicil inftligence/expert system Display Parameter Measurement Autopilot anid AFCS Simulation
* Pnnopies of leamhig arid instruction Current Display Tecthnologiea
I nsttuctor stabicw Real image displays Sse nerto

Training System Enginerig Vtual-iage dIsay GRN M*MLL
Th s~ ystem Display input deoom (monitors. Wngit.Pafttrson Air Force Same

*The process Profectors. fighrt valres. etc) Human Sensation. Perception, and Cuing
Raster versus catigrapty The tneed for cue integration anid

Mathematical Modeling I Head-loye-racked area of intlerest sntoato
FRANK CARDULLO (AOl) displays Simulator Cue integration
Slate University of New Yor* at Binghamton Novel Display System Simulator fidelity research findings

General Concepots *Relay system for nonv-CGt imagery Simulator sickness
Vehicle Dynamics Modeling Using 'foreshortened opia spce Minimizing simulator sickness and

*Fixed wing aircraft *Celestial sphere simulation arid Integration errors
*Rotary wing aircraft display Stnad for cue integration

Coordinate Transformations Display R&D Simulator Cue Syndironization
Numerical Integration Techniques Goals of R&D program Sources of time delay and mismatch

Com~te Sytem Hadwae *Improvemnents in Input devices Measurement Of tim deasy
Copue Ssem HrwaeImprovements in optical assemblies Ellec= of delay on pilot performance

STEVE SEIDENSTICKER *Improvements in overse system Delay corrpermaxon techniques;
Logiwn. M oiurt tadrsco bl ea

Siutoir Proemsin Reqirmet oouainflme Standars nor addressdela
Hardwarei Performanc se s SpecIall TOPIC Session
PMuffiProOS55c Architecure Motion and Force Culig GENE WIEHAGEN
cuffen Suitable computer system EDWARD MARTIN U TRDE US Armty
rInput-Output Systems Wrlight-Patterson Air Fetes Btase Appication of Dialributed Simulation in the

Reason for Simulation Cbned Forces Training Environment
Reception Mechanisms of Information Pickup Overview of State-of-Art

TEDYJAUR7,92Deflnitiorrview of common terms Network Archifdj
TUESDA, JANARYc7p19u2l systems Processing Requirements

computer systems software issues Hatcsse Transport Delay
STEVE SEIDENSTICKER Platform Motion Simulation Future Applications
Icigicon. Inc Wasou Techniques

operating system Onset cuing
Modeling the Aircraft High pas ilterng
Modeling the Environment Gravt Alignmn
Instructional Features
Impact of Adas THURSDAY, JANUARY 9.,1992

ovew Motion and Force Cuing N
Visual Simulation OvriwFRANK CARDULLO
WALTER CHAMBERS State Urinveirsify or Now York at Binghamton
Neva Traininag System Center Perorane a Bais lor Motxin Cuing

Vision: A Pisposou Behavior Peceptual Aspects
Visual System Limis ho dCig
Visual System Types Nigh-C Augmentation Devices
Cntical Systea Requiremn for Specific Cuin Aloitm

Task&
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JANUARY 6 - 10, 1992
INSTRUCTORS:

FRANK M. CARDULLO (PI" Sa1inmiln Uodom MICHAEL le0flT pad Huq1.e Taaa. vc D" he OW 1a 3 peathe 110 las " 10fageare
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Aeropeo WOW fteoawo. end eli Armuwa ft traesetpion fl0 191 semniabon (*ae- has alsotugt W.. Isaa l -WMe at West Coast
Assomain of Engine.... Edimemrs Poesr aelb laehbdgePt, Umnny a ati-See ovate.. J911. 00rPde. @n-

Carisa P .0.. a l woveelProfessor Frnlanypagthasbeenexinlerelyfmool- men tslum.snd mccpacess Aoeh*$ ensa..e-

G arllwow ayor f f da nu t ,c ia M Cpe b 0.1 a .g u a . t t s en-~t e n ' .s . w
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a~gama~g r~d apud WIS~t.of at mmy Nany "il omualskrs a~d ha. macthot EDWARD A. STARK tammed her BA m psyduatgy
WALTER S& CHAMBIER a one of Mue Marys mw .e avcttyeandWdeye I.OI1WftMWCOftpmalg~anMlAnmsydxomgy

eno10aleh~dtamtada10ye~dmtu.m10 M Galowly holos a BSEfo elfomm Bowwag Greet cm 0 uwenmsy a t1950. am a
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Fae, EDWARD A. MIARTIN a a wer speamm In t u om 0w a Bsui rees'M aNd Woaein tES5.
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ampeapaao l*goosm " Oflsu~eae- OMA.. " Ieg ae. We "wvrese~e my psyc-o"oMo wOnt Lnk Aosatmn. IBM. and Belt
AM --cl I W.C3 f7M 0th 0 nosong fromt Syrem"ae .215151. Nd PhD0 a bo- Aeorrsamems from tESS to iG. He Imalnd to tM*
Wr~ fa.fr Cantm noceqmuw tr. nidaSt~aie ory. Cur- a tEG. so ago f.0IE win ecareeratlm eSu

admancg wk, awarde dahe Hefr~t OWN~ ro at616R OffgMESXllUW yartce m a mnower o %%x%" 0f arrtt spaep
Pu d*Ftare Tn.r Avwd Wy AIAA an t144 for We y fteolwnum a~tlairlltas on tKcUW aloe. ah. and tak mw ttamol &n artd rv lava~ewwg-tt
o..lsuarnvgoa t.. aw "mg' UNSoto lnd anamoody.~ oftsiervmesofconugatl ntsO He cotinbed to01 dea g 0W olu US N"rt%

86,004o 100 CA" fwb olnn~o. H a wo rspos~sfor Exomrminl Traawng SoM~ton System am v~~ '~ the deneloynemi aNd ensh&ro at Voaeug sam Narty P.1st Traig System Me was aweo evko a
JOSEPH U. CORRAO m aw etel wl etigmc. t rnorn am theu atusa of rew ledn~lgm thde 9 1etlaonlta aba asgdtI
Opwms' Corp, -1.olt a UIS-ase CaWuWn amn. aft traaav Products. me ost on. amnIye led- te FS. P-3C. F.t1. UH-I1. AM-Ed. Nd B-OP amafi
Mu.. tuproal oM4 .npamelg...srmweoo m tan ardn~ entsoyere meoapce ank- Me Nas been especapconcrned mhlE ean " o
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OgWwvmr' ,mews'Mr Com. a vweya. ForcmAeanammal Sylounu Onmonr. 96oAdsiao t~ am"in denMee a auukzag Eu
sron A" imodbef IIS**aS mO 'cbde.9 GRANT It McMUAX * a. resea d n gividece and 0 Geom I enajela sawsme m
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Introduction Although flight simulation plays a very large part in aviation development and training ther is
very little consideration given to the subject in either aeronautical engineering or computing
degree courses. Consequently those graduates entering the flight simulation industry have littie
background on which to start their career.
The purpose of this course is to extend the degree level coursework to introduce the principles
involved in flight simulation so that a good foundation is laid for career development. The course
will be both analytical and descriptive so that it will also be suitable for simulator system
managers or maintenance enginecrs who could benefit from a course which would broaden hir

The course was developed in conjunction with the Royal Aeronautical Society Fight Simulation
Group who continue to give their support and approval.

The Course The philosophy of the course is to provide a coordinated coverage of the principal elements of a
flight simulation system, modelling, software, motion and vision systems, through to its
application in training and research. To achieve this objective the fowing tics wil be covered:
- Introduction and Elements of Simulation
- Modelling of Framework and Coordinates, Aiaft and Environment Avionics and Systems.

Cockpit Sound and Feel
- Real-time Computing and Software Systems
- Motion Cueing Principles and Systems
- Vision Cueing Principles and Systems
- Insatuctor and Operator Stations
- Overall Systems Approach and Management
- C tification of Simulator Systems
- Ci, Military and Research Applications

The papers will be presented by practising specialists in flight simulation from industry and
research organisations. Attention is paid to the integration of the material of these expert
contributions into a coherent presentation of modem flight simulator systems. Each specialist
session will be followed by a period for open discussion to enable the participants to cardfy or
extend the to"ic and experience has shown that, because of the wide-ranging bacgounds of
the delegates, the discussion can be very lively.
Visits to simulator installations are included to provide a practical apprecation of the principles
covered by the course.
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The Speakers The lectures are presented by specialists from the leading industries and research
establishments involved in flight simulation. Their illustrative material is based on modem
systems and techniques of current interest

Qualifications for entry Whilst no precise academic requirements are laid down the course will be of great benefit to
those Possessing a degre in engineerng. physics or mathematics: altemavely the course wil
be suitable for those of lower academic qualification but who have experience in the simulaon or
aicft industry.

Fee The tuon fee of £850 covers course notes and a copy of "Fl'ght Simulation* by J. Rolfe & K.
Staples. The accommodation fee of £230 covers full board residence from Sunday afternoon
unU Friday after lund.

General Information The members of the course will be accommodated in individual study/bedrooms in one of Uft
residential halls situated on the institute campus. Full assembly instructions will be sent to
members shortly before !he course begins. The Institute is situated between Bedford and Milton
Keynes. within easy reach of London and the Midlands and readily accessible by the MI, or by
rail to Bedford or Milton Keynes and thence by bus or taxi.

Enquiries Furew information may be obtained from:
Course Direcor- Or Morin E. Eshelby (0234) 750111 Ext. 2118
or
Mrs JA Yeomans (0234) 752744
or
MissAL Roff (0234) 750111 Ext 3564
Cranfleld Institute of Technology. Cranfleld, Bedford MK43 GAL
Telephone: Bedford (0234) 750111. Telex: 825072. Fax: (0234) 751206
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The College of Aeronautics, Cranfield Institute of Technology, also runs a large number of
courses in aviation subjects including one-week courses in Human Factors in Aviation,
Introduction to Flight Dynamics, Safety Assessment of Aircraft Systems, Reliability
Analysis, Introduction to Aircraft Stress Analysis, Post Crash Management and a seven
week course In Aircraft Accident Investigation. Special Short Courses designed to meet
the particular training needs of an individual organisatlon can be arranged as required
either at Cranfield or on an organisation's own premises. One year MSc degrees am
offered in Air Transport Engineering, Air Transport Management, Aerospace Vehicle
Design, Astronautics and Space Engineering, Dynamics of Engineering Structures,
Structural Design, Aerodynamics, Avionics and Flight Control, Applied Flight Mechanics,
Computational Fluid Dynamics.

The MSc course in Aerodynamics is modular (2/3 weeks). Further details are available on
request..
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APPENDIX B

ESTIMATE LETTER



State Uiniversity of New York at Binghamton
P.O. Box 6000, Binghamton. New York 139026000

Office of Continuing Education
Thomas J. Watson School of Engineering.
Applied Science, and Technology
Telephone (607) 777.2154 January 20, 1992

Hr. Theos D McKinney Jr.
U.S. Department of Transportation
Federal Aviation Administration
ACN 360
Atlantic City Airport, NJ 08405

Dear Mr. McKinney:

Pursuant to our discussions during the flight simulation short course, I have
compiled program cost information regarding a possible offering of the program in
Atlanta Georgia. Late Summer or early Fall vould probably be most convenient from
our perspective. Hovever, the dates remain flexible based on your requirements.

I estimate that ye could offer the program folloving the same curriculum and length
for $ 1,350.00 per person vith a minimum enrollment of thirty five people. If you
decide to hold the program in Oklahoma City, the cost might vary a little based on
airline expenses. I suspect that the differences are marginal though.

In calculating the costs for the program, I used several assumptions based on our
preliminary discussions last week.
these include the folloving:

* The individuals vould be responsible for buying their ovn lunches and dinners.
* The Monday evening "get acquainted" reception vould be dropped from the schedule

as vould the Thursday evening dinner and after dinner speaker.
* Your organization vould arrange for and pay any rental for audio visual equipment.
This equipment includes: a large-screen projection unit vith both 3/4 and 1/2 inch
video tape capability, a light pointer, a 35 -m slide projector and four to six
trays, tvo overhead projectors, and screens foi both. Lastly, Grant McNillan used a
PC vith a projection unit this year. This could be eliminated if needed.
* The participants vould be responsible for their ovn lodging arrangements and
related costs.
Ve vould provide refreshments at the breaks and before class each day.

If you decide to add any items to our side of the arrangement, the costs vould need
to be reflected in the registration fee.

An alternative might be to open the program up to some other organizations in the
Atlanta region such as the U.S. Coast Guard, Delta Airlines, etc. The registration
fees from khose participants could be used off-set additional costs associated vith
the added services.

Please feel free to call if you need any additional information. The prospect of
offering the program for the FAA in Atlanta is very exciting and I hope that ye can
make this a reality.

Sincerely,

Gary J Arnold
Director of Continuing Education
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22102, FLIGHT SIMULATOR EVALUATION

Class Length: 40 hours Training Manager. AAC.951A

THIS COURSE IS FOR AIR CARRIGENEAL OPERATIONS IN.
SPECTORS. IT CONSISTS OF CLASSROOM/SIMULATOR
LABORATORY INSTRUCTION IN THE TECHNIQUES. PROCZ.
DURES,. POLICIES ANDCRITERIA OF EVALUATING AND APPROV-
ING FLIOHT SIMULATIONS USED IN TRAINING PROGRAMS. THE
TRAI N4G PROVIDED ENABLES INSPECTORSTOD4JTTALLYCEt-
TIFY AND APPROVE SIMULATORS/VISUAL SYSTEMS QUARTER.
LY. INSPECTORS USE FOKKER CONTROL LOADING TEST. M0.
TION TEST. AND VISUAL TEST EQUIPMENT. OTHER
REQUIREMENTS: POSSESS AN AT? CERTIFICATE WITH A TYPE
RATING IN AT LEAST ONE LARGE TURBINE-POWERED
TRANSPORT AIRPLANE OR LIGHT TWIN JET EXECUTIVE
TRANSPORT.

Prerequisites: None
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